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IKTRODUCTIQI 

Contemporary  vitamin  A  studies  have  included  many  in- 
vestigations of  food  products  of  animal  origin.  Variations 
in  vitamin  content  due  to  ration,  to  breed,  to  season,  and 
to  rate  of  production  have  received  considerable  attention. 
Eggs  as  a  source  of  vitamin  A  have  been  studied  in  this  con- 
nection. 

A  cooperative  project  (Department  of  Poultry  Husbandry 
and  Department  of  Home  Economics)  for  the  study  of  the  vita- 
min A  content  of  eggs  was  instituted  in  1933.  The  present 
investigation  is  concerned  with  the  vitamin  A  content  of  the 
yolks  of  eggs  with  reference  to  differences  between  eggs 
produced  by  good  and  poor  laying  pullets,  some  beginning  and 
some  completing  the  first  year  of  production. 

UttSI  OP  LITERATURE 

Eggs  have  been  recognized  as  a  good  source  of  a  growth 
promoting  substance  (vitamin  A)  from  the  time  of  the  first 
studies  of  this  nutritive  factor.  McCollum  and  Davis  (1) 
in  1913  first  observed  that  the  failure  of  rats  to  grow 
after  a  certain  point  was  reached  was  due  to  a  lack  of  ether- 
soluble  substances  in  the  diet.  These  were  supplied  by 
ether  extracts  of  egg  or  butter.  In  discussing  the  fact  the 


authors  state,  "These  extracts  contain  some  organic  complex 
without  which  the  animals  cannot  make  further  increase  In 
body  Height,  but  may  maintain  themselves  in  fairly  good 
nutritive  state  for  a  prolonged  period,"  A  year  later 
Osborne  and  Mendel  (2)  reported  that  the  addition  of  egg  fat 
to  the  diet  of  rats  after  cessation  of  growth,  speedily 
cured  the  animals  of  accompanying  pathological  manifestations 
and  led  to  a  resumption  of  growth  at  a  normal  rate. 

In  1924  Murphy  and  Jones  (3)  reported  the  results  of  ex- 
periments to  study  the  vitamin  A  content  of  fresh  eggs, 
finding  0.25  gram  of  whole  egg  required  daily  to  cure  rats 
of  xerophthalmia  and  0.5  to  0*75  gram  daily  to  restore 
normal  weight.  Later,  Jones,  Murphy  and  Moeller  (4)  con- 
cluded from  experimental  data  that  whole  egg  which  had  bean 
stored  for  9  years,  frozen,  was  as  effective  as  fresh  egg  in 
curing  xerophthalmia. 

Bethke,  Sennard  and  Sassaman  (5)  in  1926  reported  that 
the  ration  of  the  hen  has  a  narked  influence  on  the  vitamin 

content  of  the  egg  yolk.  Their  results  were  obtained  fro» 
experiments  with  rats,  comparisons  based  upon  amounts  re- 
quired to  produce  normal  behavior.  Yolks  of  eggs  laid  by 
hens  which  had  access  to  a  blue  grass  range  ware  approximate- 
ly five  times  as  potent  in  vitamin  A.  The  feeding  of  2  parts 
of  cod  liver  oil  in  the  mash  accounted  for  an  approximate 
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five  fold  Increase  in  the  vitamin  A  content  of  egg  yolks. 
Jhe  addition  of  alfalfa  hay  to  the  basal  Bash  proved  of 
some  benefit  in  increasing  the  vitamin  A  content.  Sherwood 
and  Praps  (6)  in  1932  reported  on  "The  quantities  of  vitamin 
A  required  by  pullets  for  maintenance  and  for  egg  production." 
It  appeared  that  laying  hens  require  large  amounts  of  vita- 
min A,  often  lacking  unless  there  is  access  to  green  feed. 
Low  egg  production,  low  vitamin  content  of  the  egg,  under- 
nourishment and  eventual  death  of  the  hen  may  result  froa 
this  shortage.  More  recently  in  1933  Fraps  and  Triechler 
(7)  again  stated  that  the  vitamin  A  in  eggs  depends  upon  the 
quantity  in  the  feed.   Normal  eg^s,  produced  by  hens  re- 
ceiving a  complete  diet  plus  green  food,  contained  20  to  30 
Sherman  units  per  grant  of.  yolk,   "tthen  the  pullets  were  kept 
on  a  ration  where  the  sole  source  of  vitamin  A  wss  yellow 
corn  there  was  a  gradual  decrease  in  the  vitamin  A  content 
(of  the  egg  yolk)  from  20.0  units  per  gram  to  7  units  per 
gram  over  a  period  of  approximately  five  months." 

Ellis,  Miller,  Titus  and  Beyerly  (8)  studied  the  vita- 
min A  content  of  egg  yolk  produced  in  connection  with  a 
vitamin  B  and  G  experiment,  reporting  that  "the  vitamin  A 
content  of  the  eggs  was  maintained  at  a  high  level  by  the 
addition  of  cod  liver  oil  to  both  groups  of  diets  although 
the  basal  diet  of  Group  B  produced  eggs  which  were  low  in 


vitamin  B  and  strikingly  deficient  in  the  yellow  pigments 
usually  associated  with  vitamin  A." 

This  investigation  did  not  deal  directly  with  yolk 
color.  However,  it  should  be  noted  that  the  color  of  the 
yolk  is  now  generally  recognized  as  due  largely  to  the  ration. 
Palmer  (9)  in  1915  studied  xanthophyll,  the  important  yellow 
pigment  in  egg  yolk,  reporting  that  "The  natural  pigment 
characterizing  the  egg  yolk,  body  fat,  and  blood  serum  of 
the  hen  is  physiologically  identical  with  the  carotin  and 
xanthophyll  pigments  of  plants,  with  the  latter  class  of 

pigments  present  in  by  far  the  greater  proportion .n 

Feeding  tests  with  laying  hens  in  which  the  pigment  of  the 
feed  was  carotin  to  the  relative  exclusion  of  xanthophyll 
were  without  appreciable  influence  upon  the  amount  of 
pigment  carried  by  the  blood  serum  and  deposited  in  the  egg 
yolk.  The  feeding  of  rations  relatively  free  from  both 
carotin  and  xanthophyll  to  laying  hens  resulted  in  a  marked 
reduction  of  the  amount  of  this  pigment  carried  by  the  blood 
serum  and  deposited  in  the  egg  yolk." 

Carotene  (carotin)  has  been  found  to  be  a  precusor  of 
vitamin  A  in  the  animal  body.  Loore  has  written  extensively 
concerning  vitamin  A  and  carotene,  pointing  out  in  one  paper 
(10)  that  carotene  is  intensely  yellow  and  is  snythesized  by 
the  plant  while  vitamin  A  is  almost  colorless.  Egg  yolk 
be  a  good  source  of  vitamin  A  if  the  ration  of  the  hen 


!> 


contained  vitamin  A  or  its  precusor  carotene.  The  amount  of 
the  yellow  pigment  xanthophyll  is  not  necessarily  an  indi- 
cation of  the  vitamin  A  content.  This  was  shown  by  Sethke, 
Kennard  and  Sassman  (5)  who  reported  an  approximate  five 
fold  increase  in  the  vitamin  A  content  of  egg  yolk  after 
adding  cod  liver  oil  to  the  ration,  although  this  did  not 
add  to  the  pigment  in  the  yolk*  Ellis  (11)  stated  in  a 
recent  article  "nens  on  diets  nearly  devoid  of  yellow 
pigments  but  with  cod  liver  oil  supplement  produced  nearly 
colorless  eggs  which  were  equal  to  or  possibly  richer  in 
vitamin  A  than  highly  pigmented  eggs  produced  on  normal  diet 
containing  yellow  corn,  alfalfa  leaf  meal  and  cod  liver  oil. 

In  discussing  "quantity  and  quality  of  egg  yield," 
Thompson,  Philpott  and  Pag3  (12)  divided  the  year  as  follows: 

1.  The  winter  season  comprising  the  first  4  months  of 
the  pullet  egg  production  year.  High  production  during  this 
so  called  winter  season  is  Indicative  of  inherited  capacity 
for  high  annual  total. 

2.  The  spring  season  or  the  following  4 -month  period. 
It  is  during  this  period  that  egg  production  usually  reaches 
its  highest  peak. 

3*  The  summer-full  period  or  the  lust  4  months  of  pro- 
duction.  Production  during  the  latter  months  of  the  year  is 
proof  of  the  possession  of  "persistency  of  production." 


8 
For  the  purpose  of  distinguishing  good  layers  from  poor 
layers,  poultrymen  have  made  detailed  studies  of  effects  of 
heavy  egg  production  upon  the  hen.  Jull  (13)  stated  that 
"The  yellow  pigment  in  the  beak  and  shanks  of  breeds  that 
normally  have  yellow  skins  tends  to  disappear  as  egg  pro- 
duction continues.  •  Yellow  corn  and  green  feed  con- 
tain xanthophyll  but  if  rations  are  fed  that  do  not  contain 
this  pigment,  the  beaks  and  shanks  may  be  relatively  pale 
though  the  hens  may  have  laid  but  few  eggs."  According  to 
Palmer  and  Kemps ter  (14)  ivhen  normally  yellow  skinned  breeds 
are  given  feeds  rich  in  the  pigment  the  commencement  of 
laying  diverts  the  pigment  received  in  the  feed  to  the  yolks. 
After  continuous  production  over  a  period  the  pigment  con- 
tained in  the  beak  and  shanks  become  depleted,  first  demon- 
strated by  Blakeslee  and  ..arner  (15). 

EXPERIMENTAL  PROCEDURE 

Albino  rats  of  ..istar  stock  were  used  for  this  investi- 
gation. The  stock  animals  were  fed  a  diet  used  by  Sherman 
and  Crocker  (16).  The  constituents  are: 

Dried  ..hole  Milk    1/3 

Ground  ..hole  ..heat  2/3 

Sodium  Chloride     2%   of  weight  of  wheat. 
This  diet  was  fed  ad  libitum  and  distilled  water  was  sn^Ued 
at  all  times.  The  young  rats  were  weaned  at  4  weeks  of  age 


or  at  the  tine  the  weight  reached  40  grams. 

These  animals  were  then  placed  on  the  A-free  diet  as 
recommended  by  Sherman  and  Xunsell  (17)  until  the  body  store 
of  vitamin  A  had  been  depleted.  During  this  period  the 
animals  were  kept  in  groups  of  5  and  6  in  cages  with  raised 
wire  floors  and  weighed  at  frequent  intervals.  As  the  end 
of  the  depletion  period  approached  they  were  placed  in  indi- 
vidual cages  and  were  weighed  daily.  <.hen  their  weights  re- 
mained stationary  for  one  ueek   or  xerophthalmia  developed 
the  animals  ©ore  considered  ready  for  experiment.  Animals 
exceeding  106  grams  in  weight  were  not  used  in  this  study. 

The  modified  A-free  diet  [Sherman  and  Munsell,  (17)]  was 
made  as  follows: 

Original  diet  Modified  diet 


per  cent 

per  cent 

A-free  Casein  (extracted) 

20 

18 

Starch 

70 

67 

Tea  st 

ft 

10 

Osborne  and  Mendel  salt 

Mixture 

4 

4 

Sodium  Chloride 

1 

1 

Viosterol 

0 

(as 

described 
below) 

As  recommended  by  the  U.  B«  P.  and  Druggists  Committee  (18), 
Squibbs'  viosterol  was  used  to  furnish  the  vitamin  D.  The 
amount  fed  was  0.9  gram  viosterol  to  1000  grams  of  food. 
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This  amount  is  equivalent  to  3  per  cent  cod  liver  oil, 
having  a  vitamin  D  value  of  100  units  per  gram  and  is  calcu- 
lated from  the  units  ua   stated  on  the  lobel  of  the  bottle. 
:ne  viosterol  was  accurately  weighed,  dissolved  in  ether, 
and  added  to  the  A -free  casein.  Other  ingredients  were  added 
and  the  whole  thoroughly  mixed. 

After  growth  had  ceased  the  young  rats  -ere  divided 
into  experimental  groups  of  not  less  than  10  individuals. 
These  groups  were  regulated  as  to  size  and  sex  to  secure 
well  matched  series. 

Individual  cages  with  removable  raised  wire  bottoms 
were  used  for  each  animal  in  the  experimental  group.  A-free 
diet  and  distilled  water  were  supplied  ad  libitum,   weighed 
portions  of  the  egg  yolk  to  be  tested  were  fed  individually 
for  an  8-weeks'  period  as  the  sole  source  of  vitamin  A.  The 
daily  portions  customarily  fed  6  times  weekly  were  doubled 
and  fed  only  3  times  each  week  in  order  to  minimize  the  in- 
accuracies in  weighing  these  small  amounts.  At  the  end  of 
the  experimental  period  or  upon  the  death  of  the  animal  the 
weight  and  details  of  physical  condition  were  noted.  The 
animals  were  weighed  weekly  during  the  8-week  period. 

An  effort  was  made  to  determine  the  weight  of  egg  yolk 
necessary  to  provide  one  unit  of  vitamin  A.  The  unit  as 
recommended  by  Sherman  and  Munsell  (17)  for  numerical  ex- 
pression of  results  is  that  amount  of  vitamin  A  which  when 
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fed  dally  Induces  an  average  gain  of  3  gram  per  week  In  e 
standard  test  snivel  under  the  conditions  described. 

Control  animals  *ere  maintained  throughout  the  experi- 
ment. After  the  customary  depletion  period  the  negative 
controls  were  continued  on  the  basal  A -free  diet  until  death. 
The  positive  controls  received  0.5  gram  dally  of  the  egg 
yolk. 

The  study  consisted  of  a  fell  series  and  a  winter  series. 
All  eggs  used  were  -.hite  Leghorn  and  were  supplied  by  ths 
Department  of  Poultry  Husbandry,  tilth   one  exception,  a  group 
with  pale  yolks,  the  eggs  were  produced  by  flocks  receiving 
the  regular  Poultry  Farm  ration.  The  actual  ration  which  the 
hens  received  was  as  follows: 

Ground  yellow  corn     100  lbs. 

Ground  wheet  100  lbs. 

Ground  oats  100  lbs. 

Meat  and  bone  scrape    50  lbs. 

Dried  buttermilk       25  lbs. 

Alfalfa  leaf  meal      25  lbs. 

Selt  4  lbs. 

Cod  liver  oil  4  lbs. 

This  mesh  mixture  was  before  the  birds  continuously.  In 
addition  to  this  the  hens  had  access  to  shelled  yellow  corn 
in  one  hopper  and  wheat  in  another.  The  feed  consumption 
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from  October  1,  1933  to  May  12,  1934  inclusive  per  bird  was 
as  follows: 

Shelled  corn  6,48  lbs. 

..heat  24.54  lbs. 

Mash  12.51  lbs. 

Total  43.53   lbs. 

The  pale  eggs  (eggs  with  pale  yolks)  were  produced  by 
hens  receiving  the  following  ration: 

Unite  corn  70  lbs. 

Dried  buttermilk  20  lbs. 

»ood  pulp  fiber  4  lbs. 

Brewers  yeast  3  lbs . 

Cod  liver  oil  2  lbs. 

Salt  (Ha  CI)  1  lb. 

The  hens  producing  pale  eggs  received  2  per  cent  cod 
liver  oil  while  the  regular  Poultry  Para  ration  contained 
cod  liver  oil  in  the  mash  only,  at  the  rate  of  1  per  cent* 

The  eggs  were  prepared  for  storage  by  dipping  in  hot 
mineral  oil  mixture,  thus  partially  sealing  the  pores  of  the 
shell.  This  process  largely  prevents  the  loss  of  moisture 
and  materially  slows  the  rate  of  loss  of  carbon  dioxide. 
The  eggs  were  then  packed  in  labeled  cartons  and  the  several 
cartons  placed  in  a  waxed  paper  container  ready  for  storage 
at  35  to  45°  F.  until  needed.  Each  egg  was  cooked  for  20 
minutes  in  a  double  boiler.  The  yolk  was  removed  and  mashed 
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thoroughly.  The  hard  cooked  yolk  when  not  used  immediately 
was  stored  in  the  freezing  unit  of  an  electric  refrigerator. 

Eggs  of  3  kinds  were  used  in  the  fall  series.  Their 
description  follows: 

1.  X  egga  laid  by  low-producing  hens.  This  group 
included  eggs  from  individuals  whose  actual 
production  for  the  first  or  pullet  year  did  not 
exceed  100  eggs. 

2.  Y  eggs  laid  by  high- producing  hens.  These  hens 
produced  200  eggs  or  more  during  their  pullet 
year.  The  eggs  in  both  group  X  and  group  Y  pro- 
duced by  hens  near  the  close  of  their  first  year 
of  production. 

3.  Pale  eggs  (eggs  with  pale  yolks)  were  produced 
on  a  special  pigment -poor  ration  containing  cod 
liver  oil  as  a  source  of  vitamin  A. 

The  winter  series  included  the  following: 
*"  Ko*  *  egg»  lfild  by  producing  hens  about  the  4th 
month  of  their  pullet  year.  He cords  of  the  hens 
showed  a  production  of  53  eggs  or  less  for  the 
period  from  October  1  to  March  1,  1933-34. 
2.  No.  2  eggs  laid  by  high- producing  hens  about  the 
4th  month  of  their  pullet  year.  Any  hen  pro- 
ducing 60  eggs  for  the  period  from  October  1  to 
March  1#  1933-34  may  be  considered  a  high 
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producer 

.  This 

group  Included  eggs 

from 

I  nc 

t 

individual  that 

produced  less  than 

85  eggs 

for 

the  sane 

period. 

> 

TABLE  I 

eogs  used  in  momma* 

Production 

Kind  of  Egg  No 
Egg  Ko.  1 

.  of  Eel 
2695 

i  Oct.  1  -  March  1 
55 

No. 

of 

Errs  Used 

5 

2885 

44 

5 

laid  by  hens 

2677 

57 

5 

2659 

29 

1 

of  low 

2716 

9 

2 

2714 

40 

2 

production 

2912 

45 

2 

2910 

52 

2 

Egg  Ho.  2 

2651 

119 

5 

laid  by  hens 

2685 

120 

5 

of  high 

2676 

85 

4 

production 

2850 

114 

4 

Pullet  Year 

Kind  of  Egg  So. 

of  Hen 

Production 

No. 

of 

Eggs  Used 

X  egg  laid 

2172 

99 

4 

by  hens 

2201 

96 

2 

of  low 

2225 

97 

5 

production 

2425 

81 

1 

T  e^g  laid 

2175 

228 

1 

by  hens 

2204 

227 

5 

of  high 

2255 

255 

4 

production 

2244 

257 
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0.05  Gram  No.  2  Egg 


0.05  Gram  No.  1  Egg 
0.04  Gram  No.  1  Egg 


0.04  Gram  No.  2  Egg 
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Figure  I 
-JAverage   Gain  Curves 
of  Animals  Fed  A-Free   Diet   Plus 
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DISCUSS IOB 

Tables  2,  3  and  4,  and  Figure  1  show  the  growth  of  rsts 
fed  weighed  amounts  of  the  X  egg  (from  poor  layers)  and  the 
X  egg  (produced  by  good  layers).  Feedings  of  0.03  cram  daily 
were  used  first  in  each  case,  since  previous  experiments  (19) 
with  eggs  produced  by  hens  on  this  same  ration  Indicated  that 
this  amount  would  approach  closely  the  Sherman  and  ilunsell 
(17)  standard  for  1  unit  of  vitamin  A. 

Table  2  shows  data  on  growth  of  the  animal  receiving 
0.03  gram  of  the  X  er.g  yolk  per  day.  The  gains  are  similar 
to  the  standard  for  1  unit  of  vitamin  A,  the  total  average 
gain  being  22.8  grams  as  compared  with  24  grams  suggested  by 
Sherman  and  :  unsell  (17).  Some  animals  died  before  the  end 
of  the  8-week  period.  Experience  indicates  that  it  is  diffi- 
cult to  keep  an  entire  group  of  depleted  animals  alive  for 
8  weeks  on  this  low  nutritive  level.  A  vitamin  A  content  of 
nearly  33  units  per  gram  is  indicated  for  the  X  egg  yolk  as 
daily  feedings  of  0.03  gram  contained  approximately  1  unit 
of  vitamin  A. 

Table  3  gives  data  for  the  animals  fed  0.03  gram  portion 
of  the  Y  eg£  yolk.  These  animals  mude  only  small  gains  and 
few  survived  the  entire  8-week  period,  seas  animals  dying 
before  the  end  of  the  first  4  weeks.  As  it  became  evident 
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that  the  amount  of  the  J  egg  yolk  was  supplying  much  lesa 
than  1  unit  of  vitamin  A  a  new  group  was  started  receiving 
0*04  gram  daily.  The  data  for  these  animals  are  shown  in 
Table  4.  They  made  distinctly  better  gains  during  the  first 
4  *eeks  but  after  this  period  lost  weight  and  some  died  so 
that  at  the  end  of  the  8  weeks  only  54  per  cent  of  the  origi- 
nal group  survived.  Tnese  results  show  that  0.04  gram  of 
the  Y  egg  yolk  furnishes  much  less  than  1  unit  of  vitamin  A, 
so  that  1  gram  would  contain  distinctly  less  t.ian  25  units 
of  the  vitamin.   It  is  estimated  that  the  vitamin  A  content 
is  not  over  20  units  per  gram* 

The  fall  series  also  included  experiments  with  pale 
eggs  produced  on  ration  devoid  of  carotene  and  xanthophyll 
but  containing  cod  liver  oil  as  a  source  of  vitamin  A. 
Table  5  gives  data  for  the  animals  fed  0.03  gram  of  the  egg 
yolk  daily  to  compare  with  the  others  in  this  series.  In 
the  early  part  of  the  experiment  these  animals  grew  much  as 
did  those  receiving  0.03  gram  of  the  X  egg  yolk  (Table  2), 
After  the  first  2  weeks  there  was  some  loss  of  weight,  the 
first  death  occurring  at  30  days  and  only  33  per  cent  sur- 
viving for  the  entire  8  weeks.  As  the  amount  0.03  gram  of 
the  pale  yolk  was  supplying  less  than  1  unit  of  vitamin  A, 
a  group  receiving  0.04  gram  of  the  pale  egg  yolk  wae  started. 
The  data  in  Table  6  show  that  these  animals  made  small  gains 
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each  week  to  average  24,8  grams  for  the  8-week  period.  All 
animals  did  not  survive  the  experimental  period,  a  circua- 
stance  previously  noted.  At  least  1  unit  of  vitamin  A  is 
furnished  by  0.04  gram  of  the  pale  yolk  or  25  units  by  1 
graa. 

Table  7  gives  data  for  the  negative  controls  of  the 
fall  series.  These  animals  lost  weight  and  died  surviving 
an  average  of  13.9  days.  This  gives  a  satisfactory  check  on 
the  depletion  of  the  animals  used  for  experiment  and  on  the 
completeness  of  the  removal  of  vitamin  A  from  the  diet. 
Table  8  sho*s  figures  for  the  positive  controls  of  the  series. 
These  animals  received  A -free  diet  ad  libitum  and  0.50  gram 
of  egg  yolk  per  day.  Rapid  gains  were  made,  averaging  92 
grams  for  the  period  of  8  weeks.   This  gain  is  similar  to 
that  reported  by  King  (20)  for  normal  animals  of  this  age. 
Results  of  the  positive  controls  show  that  the  depleted 
animals  were  free  to  gain  when  receiving  the  A-free  diet 
plus  a  source  of  vitamin  A* 

Eggs  for  the  winter  period  were  laid  by  young  hens  in 
the  first  4  months  of  the  pullet  year,  Mo.  1  eggs  by  the  poor 
producers  and  Ko.  2  eggs  by  the  good  producers.  Because  the 
0.03  gram  feedings  used  during  the  fall  series  were  not  suf- 
ficient to  produce  unit  growth  in  the  8-week  period,  larger 
amounts  were  fed  for  tnis  series  namely  0.04  and  0.05  gram. 

Table  9  und  Figure  1  show  data  for  the  animals 
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receiving  0,04  gram  of  toe  Ho.  1  egg  yolk,  which  amount  pro- 
vided growth  better  than  that  described  by  Sherman  and 
Munsell  (17)  for  1  unit  of  vitamin  A.  Table  10  gives  the 
data  concerning  the  group  of  animals  fed  the  larger  amount, 
0.05  gram,  of  the  same  egg  yolk.  These  grew  more  rapidly, 
gaining  an  average  of  36.9  grams  during  the  8  week  period. 
These  results  are  consistent,  the  first  group  showing  that 
this  egg  yolk  contained  at  least  25  units  of  vitamin  A  per 
gram  and  the  second  group  showing  correspondingly  better 
growth. 

Data  for  the  animals  receiving  0.04  gram  of  yolk  of 
Mo.  2  e<^  are  shown  in  Table  II.  This  group  made  small 
gains  each  week,  with  an  average  curve  approaching  that  of 
Sherman  and  Munsell  for  1  unit. 

Table  12  gives  data  for  the  group  receiving  0.05  gram  of 
this  egg  yolk.  These  animals  grew  more  rapidly,  making  a 
..eight  increase  much  greater  than  for  unit  growth.  The  No.  2 
egg  yolk  is  shown  (Figure  1)  to  be  similar  to  the  No.  1  egg 
yolk  in  vitamin  A  content,  containing  at  least  25  units  per 


Data  for  satisfactory  groups  of  negative  and  positive 
controls  are  shown  in  Table  13.  These  animals  were  used  as 
controls  for  the  winter  series. 

Egg  production  makes  pronounced  nutritive  demands  upon 
the  hen.  The  recognized  demand  for  vitamin  A  is  more 
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pronounced  the  greater  the  number  of  eggs  produced  and  the 
longer  the  laying  period.  The  birds  producing  eggs  X,  Y, 
lo.  l  and  Ho.  2  all  received  the  sane  ration.  The  pullets 
(winter  series)  were  in  the  first  4  months  of  egg  production 
while  the  hens  (fall  period)  were  in  the  last  part  of  their 
first  year  of  production. 

The  young  pullets  of  both  groups,  at  the  ond  of  the 
first  4  months  or  production,  laid  eggs  with  yolks  of  simi- 
lar vitamin  A  content,  at  least  25  units  per  gram.  This 
period  of  production  was  apparently  too  short  to  have  brought 
about  marked  differences  between  the  vitamin  A  content  of  the 
yolk  of  eggs  of  high  producers  and  low  producers.  On  the 
other  hand,  distinct  differences  were  found  in  the  eggs  of 
the  older  birds,  completing  the  first  year  of  production. 
The  low  producers,  consuming  the  desirable  ration  but  laying 
infrequently,  gave  yolks  of  higher  vitamin  A  content,  33 
units  per  gram.  The  egg  yolks  of  the  high  producers  were 
less  potent  in  this  regard,  about  20  units  per  gram. 

The  yolk  of  pale  eggs  produced  on  a  ration  devoid  of 
carotene  and  xanthophyll  but  supplying  vitamin  A  in  the  form 
of  cod  liver  oil  contained  25  units  of  vitamin  A  per  gram, 
thus  being  superior  to  the  Y  eggs.  This  is  in  agreement  with 
the  work  of  Palmer  and  Eempster  (14)  who  fed  a  carotinoid- 
free  ration  and  obtained  fertile  eggs  from  which  second 
generation  chickens  were  eventually  produced. 
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SUMMARY  AND  CONCLUSIONS 

Eggs  from  the  Kansas  btate  College  poultry  fan  were 
studied  for  the  vitamin  A  content  of  the  yolk.  The  investi- 
gation included  eggs  laid  by  high  producers,  some  laid  by 
low  producers,  and  others  that  were  pigment  poor.  The  bio- 
logical method  of  Sherman  and  ftlunsell  was  used  for  all  de- 
terminations. The  modified  vitamin  A-free  diet  contained 
viosterol  to  supply  vitamin  D.  Young  rats  of  suitable  age 
and  size  were  fed  this  vitamin  A-free  diet  during  the  custom- 
ary depletion  period,  after  which  they  were  placed  on  experi- 
ment. During  the  experimental  period  they  received  weighed 
supplementary  portions  of  the  yolks  of  eggs  to  be  tested,  at 
the  rate  of  0.03,  0.04,  and  0.05  gram  fed  6  days  per  week. 

Composite  tables  were  prepared  from  data  concerning  the 
various  groups  of  animals.  These  data  were  studied  and 
results  evaluated  according  to  Sherman  and  Munsell.  Findings 
are  as  follows: 

1.  Young  pullets,  both  high  and  low  producers,  at 
the  end  of  the  first  4  months  of  production, 
laid  eggs  with  yolks  of  similar  Vitamin  A  con- 
tent, at  least  25  units  per  gram.  This  period 
of  production  was  apparently  too  short  to  have 
brought  about  marked  differences  between  the 
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vitamin  A  content  of  the  yolk  of  eggs  of  the 
2  groups. 

2.  Pullets  of  high  and  low  production  records  laid 
eggs  with  dissimilar  vitamin  A  content  near  the 
close  of  the  first  year  or  egg  production.  Eggs 
from  low  producers  at  that  time  showed  33  units 
of  vitamin  A  per  gram  of  yolk  as  compared  to 
about  20  units  in  the  high  producing  group,  high 
producers  having  decreased  and  low  producers  in- 
creased the  vitamin  A  content  as  compared  to  the 
content  of  similar  egga  produced  at  the  end  of 
only  4  months  of  laying. 

3.  The  pale  eggs  produced  on  a  ration  devoid  of 
carotene  and  xanthophyll  but  supplying  vitamin 

A  in  the  form  of  cod  liver  oil  contained  25  units 
of  vitamin  A  per  gram. 
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